INTRODUCTION
Yoghurt is a fermented drinks which is made from fresh milk or skimmed milk using indigenous lactic acid bacteria as a starter. According to Indonesian National Standard (2009), yoghurt is a fermentation product of fresh milk and or reconstituted milk by using bacteria, such as Lactobacillus bulgaricus and Streptococcus thermophilus with or without any additional food materials and permitted food additives. Yoghurt as a viscous liquid drink with sour taste (from lactic acid accumulation) and spesific flavor (from acetaldehyde component, a small number diacetyl, aceton, acetoine, etc) is a result from activity of lactic acid bacteria starter within the fermented milk.
Nowadays, yoghurt is an interested drink by many people in Indonesia. Yoghurt has been known as a product which contains so many essential components for consumer health. Yoghurt bacteria, Lactobacillus bulgaricus and Streptococcus thermophilus are not able to survive inside the digestive tract so that do not work properly in the human digestive tract (Lourens-Hattingh & Viljoen, 2001) . Therefore, another probiotic bacteria is necessarily needed to be added into yoghurt. The probiotic bacteria shoud be able to survive, reproduce, compete in adhesion and fermented substrates, and able to produce antimicrobial substances in the human digestive tract, so that can maintain stability of intestinal microflora (Lee & Salminen, 2009) . .
To increase the functional value of yoghurt, the addition of probiotic microbial should be derived from local area or categorized as an indigenous material. Some isolated lactic acid bacteria from beef in some traditional market around Bogor had been known to have probiotic criteria (Arief (Arief et al., 2010) . Local probiotic microbes have some excellences, like able to adapt within local environment condition, so that do not need any more modifications and manipulations from its original character. Those lactic acid bacteria are hoped not only can inhibit the growth of pathogenic microbes but also capable to maintain the stability of intestinal microflora of Indonesian people better.
In this research, indigenous lactic acid bacteria (Lactobacillus plantarum 2C12 and Lactobacillus acidophilus 2B4) were used as probiotics. These bacteria had been proved to prevent diarrhea caused by EPEC according to Arief et al. (2010) and repaired the hematology condition of diarrheal suspected rats (Astawan et al., 2011a) . Besides a probiotic, it was also added fructooligosaccharide (FOS) as a prebiotic source, to produce synbiotic yoghurt (Paseephol & Sherkat, 2009) . Synbiotic . Synbiotic is the mixture of probiotic and prebiotic which is very useful for digestive tract of the host (Andersson of the host (Andersson et al., 2001) .
The objective of this research was to apply two indigenous probiotic lactic acid bacteria (L. plantarum 2C12 and L. acidophilus 2B4) according to the research of Arief et al. (2010) , Astawan et al. (2011b) , Astawan et al. (2011c) in producing a synbiotic yoghurt that is able to prevent diarrhea caused by EPEC infection on the rats model. 
MATERIALS AND METHODS

Material
Preparation of Lactic Acid Bacteria Starter
Firstly, pure culture lactic acid bacteria was refreshed on MRSB media and incubated at 37 o C for 24 h. About 2% of refreshed culture was inoculated into sterile 10% skimmed milk solution and incubated at 37 °C for 24 h. The result of this incubated culture was called parent culture.
About 2% of parent culture was inoculated into 10% solution of skimmed milk and 2% of pure glucose, then incubated at 37 °C for 24 h. The result was called working culture. The working culture was poured onto MRSA media to calculate its population. Culture that fulfills the requirements was used as starter culture. Yoghurt starter is a culture with total number of population more than or equal to 10 8 cfu/ml.
Production of Synbiotic Yoghurt
The production process of synbiotic yoghurt was started by dissolving 5% sugar, 5% FOS, and skimmed milk to produce yoghurt with 22% of total solid. Then, the solution was pasteurized at 90 °C for 30 min., then cooled until reach 37 °C, and added 2% of starter. Fermentation process was held in the incubator at 37 °C for 12 h (Lourens-Hattingh & Viljoen, 2001) .
There were four different yoghurt formulas based on bacteria used in the process, namely: formula 1 (L.
acidophilus 2B4). Each formula was added with 5% FOS as a prebiotic.
Analysis of Antibacterial Activity
Analysis of antibacterial activity from synbiotic yoghurt was conducted by investigating the yoghurt inhibition effect on pathogenic bacteria of Enteropathogenic Escherichia coli (EPEC). This analysis was done with contact methode by counting the reduction number of EPEC bacteria after contacting with yoghurt.
The number of EPEC bacteria was counted by culturing EPEC on EMBA (Eosin Methylene Blue Agar) media, and then incubated at 37 o C for 24 h. Meanwhile, to evaluate the effect of the yoghurt formula, EPEC bacteria (1%) was inoculated to each yoghurt formula and then incubated for 2, 4, and 6 h at 37 o C. The determination of the mixture time was based on the EPEC growing curve, where 2, 4, and 6 h are the time of E. coli to be on log phase (Quigley, 2008) .
The final number of EPEC bacteria was counted by culturing on EMBA media, then incubated at 37 o C for 24 h. The antibacterial effect of each yoghurt formula was shown by the reduction number of EPEC. Then, yoghurt formula with the highest reduction of EPEC was choosen as the best formula that would be optimized to be a marketable product.
Addition of Stabilizer
Addition of stabilizer was done into six sample yoghurt formulas (three formulas with CMC and three formulas with corn starch). One formula without the addition of stabilizer was used as a control. The variations of CMC concentration were 0.1%, 0.15%, and 0.2%, meanwhile for corn starch were 1.5%, 1.75%, and 2.0%. Determination of the best stabilizer material was based on the sensory parameter consisting of color, taste, flavor, texture, the amount of whey, physical and chemical parameters that consist of pH, viscosity, and titratable acidity.
Addition of Flavor
The types of flavor added were vanilla (0.1% and 0.2%) and strawberry extract (1% and 2%). The best flavor was determined by organoleptic analysis (rating test and hedonic test), using 30 of semi-trained panelists.
Shelf Life Analysis
Shelf life analysis was done on the best synbiotic yoghurt based on the result of sensory analysis. The shelf life analysis was conducted at refrigeration temperature (10 o C) for 15 d. In order to know the changes occured during the storage time, some parameters were analyzed every three days. The observed parameters during storage consisted of sensory parameters (hedonic and ranking test), pH value, titratable acidity, viscosity, lactic acid bacteria viability, and yeast-mold contamination. Sensory analysis was conducted by 30 of semi-trained panelists.
Analysis of Yoghurt Characteristic
Analysis of yoghurt characteristic included physical analysis (degree of acidity with pH-meter and viscosity with Brookfield viscometer), chemical analysis (titratable acidity, water, ash, lipid, protein, and carbohydrate contents), and microbiological analysis (total of Coliform and Salmonella) (AOAC, 2005) .
RESULTS AND DISCUSSION
Selection of the Best Synbiotic Yoghurt Formula
There was no significant difference on antimicrobial activity of yoghurt toward EPEC (Table 1 ). The average of EPEC death log number on F3 yoghurt was 3.4319.
The result indicated that F3 yoghurt had the best physical appearances, consistency, and also produced the fewest whey.
The acidity level (pH) of F1, F2, F3, and F4 yoghurts was 4.61, 4.37, 4.51, and 4.42, respectively. F3 yoghurt had pH value about 4.51, close to the average pH value of commercial yoghurt, about 4.5 (SNI, 2009). Paseephol & Sherkat (2009) found the pH of 4.1-4.5 in inulin prebiotic added yoghurt.
F3 yoghurt contained L. acidophilus 2B4. In general, L. acidophilus has the potency as probiotic (Tharmaraj & Shah, 2004) , since the bacteria has a high tolerance to low pH value, resistant to bile salt, and has antimicrobial activity on pathogenic bacteria. L. acidophilus 2B4 has also shown ability to be function as probiotic preventing diarrhea on EPEC infected rats (Arief et al., 2010; Astawan et al., 2011b) .
Addition of Stabilizer
Stabilizers addition could improve the yoghurt consistency, viscosity, and eliminate the whey production (Chandan et al., 2006) . Addition of corn starch showed better contribution to the yoghurt consistency than CMC (Tabel 2). Generally, addition of corn starch stabilizer produced a lesser amount of whey than CMC. The addition of CMC also produced a non interesting yellow color of whey.
The addition of corn starch produced yoghurt with more sour and higher viscosity (Table 3) . This was associated with the lower pH value and higher viscosity of the product. Generally, the titratable acidity had fulfilled the requirements of Indonesian National Standard quality for yoghurt, about 0.5%-2.0% w/w (SNI, 2009).
The corn starch stabilizer produced a better yoghurt. Yoghurt with addition of 1.7 and 2.0% corn starch had a softer texture and fewer whey than that with 1.5% corn starch. However, from the stand point of lower pH value, higher total lactic acid number, and economic aspect, the concentration of 1.75% corn starch was better than that of 2.0%. Therefore corn starch 1.75% was chosen as stabilizer on this research. 
Formula
Average death number of EPEC (log cfu/ml) 
Addition of Flavor
The F3 yoghurt formula with 1.75% of corn starch was then added flavors to attain product variation and improve the consumer acceptance level. The most favourite yoghurt was F3 formula with the addition of 1% strawberry and 0.1% vanilla (Table 4 ). The formula indicated the higher hedonic scale of panelists for every parameter and also had the highest hedonic ranking number. Generally, it was shown that flavor addition on yoghurt could improve the consumer acceptability.
Yoghurt Quality
Yoghurt quality was observed by evaluating water, ash, fat, protein, and carbohydrate contents, metal contaminant, and microbiological contaminant. All analysis were done on plain yoghurt, strawberry yoghurt, and vanilla yoghurt.
All selected yoghurt formulas (Table 5 ) had fulfilled the Indonesian National Standard of yoghurt (SNI 2981 (SNI -2009 ). All of the yoghurts were categorized as fat free, but high in protein content. All yoghurts were produced by using skim milk powder that high in protein but low in fat contents.
Yoghurt Quality during Cooling Storage
Shelf life analysis was made to investigate the changes on quality of yoghurt product during storage. Figure 1 indicated that the pH value of yoghurt tended to decrease, whereas the titratable acidity value increased. The reduction of yoghurt pH was caused by lactic acid produced during the storage. This was relevant with the elevation of the titratable acidity value of yoghurt that was counted as total lactic acid. This reduction of pH value enhanced the sour and unique flavor of yoghurt during storage (Paseephol & Sherkat, 2009) . During 15 d of storage, the total lactic acid of yoghurt met the SNI requirement of 0.5%-2.0%. Yoghurt was still feasible to be consumed during the 15 d of storage.
Yoghurt viscosity changed during the storage (Figure 2) . The longer the product was stored, the protein particle combined lazier each other to form heavy particles and then easily sedimented. The cooling and storage process after fermentation increased viscosity caused by protein hydration and compaction of yoghurt gel structure. The changes of milk acidity affected protein isoelectric point and changed the protein solubility. Whereas the reduction of viscosity was probably caused by formation of colloidal protein and its degradation during the storage. According to Chandan et al. (2006) , the viscosity of commercial yoghurt is in the range 12,000-30,000 cP.
The viability of lactic acid bacteria in yoghurt decreased during the storage (Figure 3 ). The decrease of bacterial viability was related to the reduction of lactose as a main source of carbon for the bacteria. Nevertheless, the viability of lactic acid bacteria in yoghurt after storage for 15 d was still high and more than 10 cfu/ml. Total number of probiotic contributing to health status is still controversial, but some researchers states that the therapy dosage is between 10 7 -10 8 cfu/ml (Zubillaga et al., 2001) , or 10 8 probiotic cell alive per day (LourensHattingh & Viljoen, 2001) .
The analysis for total of mold and yeast on yoghurt during storage showed that there were no any mold and yeast detected. The result indicated that yoghurt was produced and packaged in good hygienic practices. This result also showed that the yoghurt was still good to be consumed up to 15 d in 10 o C storage. 
